This paper examines the influence of customer-facing technology in full-service restaurants. As a new addition to the service experience, tabletop devices offer the customer more control over the dining experience, and also increase customer participation in the service process, which has the potential to upset the traditional exchange between service providers and customers in restaurants. To examine how customers react to the use of tabletop devices, this study examines 1,343 point-of-sales transactions from 20 units of a full-service casual dining restaurant chain and matches customer in-restaurant transactions to their reactions to tabletop devices used during their meals. Results show that over 70% of the customers who used tabletop devices reported positive affect toward the device, with approximately 79% of customers reporting that the device improved their experience, citing convenience, ease of use, and credit card security as some benefits of using the technology. Approximately 80% of the customers who used the device reported that they would return to the restaurant because of the positive affect. The results also indicate that likeability of the device and tip percentage were positively and significantly connected to customer reports of the devices having a positive effect on experience and on desire to return. In addition, when customers reported increased return intentions, likeability of the device was higher regardless of reports of the device improving restaurant experience, showing that the introduction of tabletop devices had a positive effect for most-but not all-customers. 
Introduction
Whether you consider check-in kiosks at an airport, Automatic Teller Machines, or the ability to pay with your credit card from the back of a taxi, customer-facing technology is being utilized by increasing numbers of service providers and their customers each day. The addition of new technology is changing the service dynamic and hence requiring researchers and service providers alike to revisit traditional models of customer service management. The interaction between service providers and their customers has been extensively studied by information systems, communication, management, and marketing scholars for decades (cf. Brown and Lam 2008; Dong, Sivakumar, Evans and Zou, 2015; Hong, Liao, Jiang and Hu 2013; Susskind, Kacmar and Borchgrevink 2003; Venkatesh, Thong and Xu, 2012) . Through this research empirical models have been developed and tested to better describe how consumers and service providers interact in service-based organizations.
There is also research emerging that considers customer engagement and the use of selfservice technology (Collier and Kimes 2013) , the use of social media (Sashi 2012) , and customer participation in the service-delivery process (Dong, et al. 2015; Gallan, Jarvis, Brown and Bitner 2013) , highlighting the multidimensional nature of service delivery and how the service experience is evolving with the introduction of new technology for both customers and service providers. The research to date on customer-service provider interaction and related models has yet to fully account for the addition of customer-facing technology that is layered into the service experience, in particular, technology that does fully replace the traditional customer-service provider exchange.
With the addition of customer-facing technology and more customer participation in the service experience (Dong et al. 2015; Gallan, et al. 2013) , the service dynamic is changing and will likely influence how service-based employees and their customers interact (Lee 2015) . To better understand this new component of the service dynamic, we set out to examine a set of restaurants and their customers where customer-facing technology has been layered into the traditional full-service restaurant exchange.
1 This technology, in this form, has not traditionally been included in these types of service-based interactions and offers us a chance to examine how customers react to the use of newly developed customer-facing technology layered into a traditional service experience.
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As noted above, the traditionally understood dynamic of the exchange between service providers and their customers will likely change with a new layer of participation from customers (Collier and Kimes 2013; Dong et al. 2015; Gallan et al. 2013; Setia, Venkatesh, and Joglekar 2013; Bharadwaj, Sawy, Pavlou, and Venkatraman 2013; Venkatesh et al. 2012 ). There are several elements of the exchange which will be impacted by the introduction of technology, and there will likely be both positive and negative outcomes as a result for both the service providers, their customers, and the business itself.
Technology and the Customer Experience
From a customer experience perspective there are four elements of order-to-payment technology that can influence the relationship between a customer and the service provider.
First, the technology must be consistent with the brand image and espoused organizational standards to ensure that customers and the company are aligned as the technology is adopted and 1 A full-service restaurant exchange is defined as a transaction where a customer is seated in the restaurant and is served by wait staff at the table. Full service differs from limited service (like Fast Food) by design as the staff in limited service operations perform fewer services for their customers.
2 The technology that we are examining here differs from other forms of SST technology because it does not remove an entire element of the service exchange between the customer and the operator. While the customer can use the table-top technology to perform some tasks in the service episode without the service staff, the food and beverage products are still prepared and delivered in the traditional way, service remains co-created by customer and the service providers during the consumption of the service experience (Heidenreich, Wittowski, Handrich, Falk 2014) . This differs from other forms of customer-facing technology such as on-line or ATM banking or self-checkout in retail or grocery store settings where a layer of personal interaction between the customer and the service provider has been entirely removed (for example, see Lee 2015) .
implemented. Next, any marketing activities that reach customers prior to their experience with the technology must be congruent with the customers' needs and expectations to ensure that the stage is set properly for the adoption and use of the new technology (Benhima, Reilly, Naamane, Kharbat, Kabbaj, and Esqualli 2014) . Third, the actual services that are offered need to be customer-centric (Dai and Salam 2014; Dong et al. 2015; Giebelhausen, Robinson, Sirianni and Brady 2014; Lee 2015; Setia et al. 2013) . This is an area of research that has received some attention examining how customers view the convenience of self-service technology (Collier and Kimes 2013) and convenience in the consumption of online services (Dai and Salam 2014) .
Lastly, service quality management processes must be in place to ensure a seamless delivery of service through the new technology (Benhima et al. 2014; Giebelhausen et al. 2014) in order to deliver a consistent experience for customers, create value and develop loyalty, and lead to positive word-of-mouth for the brand and/or service (Dai and Salam 2014; Lee 2015) . In sum, companies adopting new technologies need to ensure that all parties engaged in its use (i.e., staff, customers, and managers) understand how it affects the operation and how it affects the customer experience. Given these four practical elements of technology adoption and use, there are several theoretical perspectives that help explain how technology adoption and use applies to our current research.
Theoretical Framework
Several theoretical frameworks have been used to describe how technology impacts the customer-service provider exchange (see for instance Dong et al. 2015; Giebelhausen et al. 2014; and Venkatesh et al. 2012 Script Theory where past experiences create the platform to understand future experiences, whether they are familiar or new to the user (Leigh and Rethans 1984) . As users engage in a new technology, how they react to or view the technology is a function of past experiences, expectations for investment of time and resources, and expected outcomes for performance.
What is important to note here is that when a layer of technology is added to a service process, the traditional or former service delivery parameters become modified. This is particularly important to high-contact services-such as full-service restaurants-where the customers and service providers co-create the service experience with notable customer participation in the process (Dong et al. 2015; Heidenreich, et al. 2014) . As a result of the introduction of new technology, it also is likely that role changes will occur for both the customer and service provider in creating and consuming the service experience with the new layer of technology. These shifts or adjustments in roles are consistent with Role Theory (Solomon, Surprenant, Czepiel and Gutman 1985) , particularly when the technology replaces or modifies only a portion of the service interaction between the customer and the service provider (Giebelhausen et al. 2014 ) and its use is voluntary (Barrett, Davidson, Prabhu and Vargo 2015) .
As noted above, current research in technology adoption and use has looked at several applications, such as, mobile technology (Scherer et al. 2015; Ventkatesh et al. 2012) , banking technology (Curran and Meuter 2005; Curran, Meuter and Surprenant 2003; Setia et al., 2013) , and retail self-checkout technology (Lee 2015) . With few exceptions (see Giebelhausen et al. 2014 ), these investigations looked at technology that was designed and implemented to replace (or as an alternative to) the traditional mode of service or technology. What we attempt to do here, is to look at technology that is layered into the service experience and does not entirely replace the normal customer-service provider interaction (it is not designed to do so). and encourage the customers to use it for all aspects of their meals as they see fit-making the use of the device voluntary (Barrett et al. 2015) .
Not all restaurant customers who dined in the restaurant used the tabletop device, and/or completed the survey regarding the tabletop device, we, therefore, had to match each POS transaction to the customers' response on the tabletop device based on multiple record locators contained in the data files. From the quarterly data we were given access to, we matched each customer's POS transaction to his/her use of and reaction to the tabletop device, selecting customers who had used the device for all of the following functions during his/her meal:
(1) view the menu, (2) order food and beverage products, (3) play games on the device, and (4) pay for their meal. Because not all restaurant customers left a tip for their server on their credit card, we excluded records with no charge card tip recorded and, hence, only selected transactions where a tip was recorded within the POS transaction, yielding a final total matched sample of 1,343 responses across the 20 restaurants. Due to the nature of the secondary data we captured, we were not able to measure the respondents' socio-demographic characteristics (such as age, income, education, and sex).
To conduct the study we examined the companies' restaurants in two studies: an initial study and a confirmatory study 1) Overall Dissatisfaction -this set of responses was classified based on the customers stating that they missed the contact with the service personnel, the device was in the way on the table, or that the device changed the dynamic of the service experience in a negative way. This category represented a set of strongly negative reactions to the device and the tone of the response indicated that the use of the device during the meal negatively affected their service experience in the restaurant (coded as 1).
2) Dissatisfaction with Specific Aspects -this set of responses was classified based on the customers reporting unhappiness with some feature of device, how it is used, or how it was structured. In this category customers reported wanting more information about how the device worked, complained about charges for the games, complained about a lack of connection to the restaurant's loyalty program, and complained about problems with applying coupons and other issues of functionality. This category of responses was based on negative reactions to the experience with their use of the tabletop device (coded as 2) and showed less overall negative affect compared to Category 1 above.
3) Neutral/Mixed -in this category, the responses of the customers reported a neutral reaction to the device, neither negative nor positive. In this category we also included mixed responses where the customers reported both a positive and negative response to the device (coded as 3). 5) Overall Satisfaction -in this category customers reported that they thoroughly enjoyed using the device, noting it was fun to use, enjoyed the self-service aspect, and that it enhanced their service experience greatly. Similar to category one above, this category was a set of strongly positive reactions to the device and customers reported that the device had a positive effect on their experience in the restaurant (coded as 5).
4) Satisfaction with Specific Aspects
The coding scheme that emerged was anchored at the top (category 5) and bottom (category 1) of the scale with strongly positive or strongly negative reactions to the device, followed by positive (category 4) and negative (category 2) reactions to specific features of the device on either side of the neutral/mixed responses (category 3). Through the coding scheme several elements of UTAUT2, Role Theory and Script Theory emerged as both positive and negative themes in the customers' responses. Most notably, through the open-ended questions the customers reported elements of performance expectancy, effort expectancy, social influence, facilitating conditions, hedonic motivation, price value, habit and experience, and role and script shifts. A breakdown of the Likeability frequency data by category is provided in Table 1 for Study 1 and Study 2 and sample responses we coded from the customers are presented in Table   2 .
Independent Variables. The participants' were asked two questions regarding their experience with the tabletop device and how it connected to their dining experience in the restaurant. These questions were created by the tabletop device provider.
Effect on Experience -this question asked the customers if the table device improved
their experience in the restaurant in a yes or no format with a "yes" response coded as 2 and a "no" response coded as 1. The coding scheme resulted in a higher value being associated with a more positive experience.
Return Intentions -this question asked the customers if the tabletop device increased or decreased their likelihood to return to the restaurant. The "Increase" response was coded as 2 and the "Decrease" response was coded as 1. The coding scheme resulted in a higher value being associated with an increase in return intentions and is consistent with the construct of
Behavioral Intention in UTAUT2
The correlations and descriptive statistics of the Study 1 variables are presented in Table   3 ; and the correlations and descriptive statistics of the Study 2 variables are presented in there are significant differences between the means of identified groups of subjects on a set of dependent variables (IBM Corp., 2015).
Control Variables
There are several elements/factors of a restaurant experience that have been shown to influence guest affect and consumption behavior (Kimes and Robson 2004) , and hence could influence the study participants' reactions to the technology they used during their meal and the variables we measured. To control for these potential influences across both studies, with our study variables (Tip Percentage, Likeability, Return Intentions, and Effect on Experience), we examined the relationship between the number of customers in each party (party size), how long they stayed in the restaurant to consume their meal (meal duration), and the day of the week they dined in the restaurant. The analyses revealed that these restaurant meal features were consistent across both samples and did not deviate significantly across the data within both samples. The control analyses for each study are presented below. showing the customers in the restaurants responded similarly to the study questions in Study 1, regardless of the structural differences in how and when they consumed their meals in the restaurants.
Study 1 Results

Multivariate Analysis
The multivariate model fit the data quite well indicating that customers' reactions to the tabletop device were connected to varying levels of why/how they liked the tabletop device and the tip they left for their server. Table 3 . To further explain the significant multivariate effects in the model the between subject effects are detailed below.
Between Subjects Effects the customers in the restaurants responded similarly to the study questions across the sample, regardless of the structural differences in how and when they consumed their meals in the restaurants.
Study Two Results
Multivariate Analysis
The multivariate model fit the data quite well indicating that customers' reactions to the tabletop device were connected to varying levels of why/how they liked the tabletop device and the tip they left for their server. 
Study 2 Discussion
The second study was conducted to offer a confirmation of the findings from Study 1. To do so we collected responses from a different set of customers from nine other restaurants in the company. With Study 2 we were able to replicate the results of the first study, showing that the variables we measured consistently captured consumers' reactions to the device, how it was connected to their experience in the restaurant, and their behavioral intentions to return to the restaurant. Specifically, we confirmed that Likeability was connected to customers' reports of the tabletop device improving their experience in the restaurant (Research Question 1a) and Likeability was strongly connected to customers' reported behavioral intentions to return to the restaurant (Research Question 1b) showing that the added layer of tabletop technology into the restaurant service experience has a positive effect overall on the guest experience with the reported positive features and outcomes outweighing the negative nearly three-to-one across both studies (see Table 1 Theory. Below we will first discuss the practical implications of our findings, move into a discussion of the theoretical implications, and conclude with a discussion of our studies' limitations and our suggestions for future research in this area.
Practical Implications
Across both studies over 70 percent of the customers who used the tabletop device during their meal reported positive affect toward the device with approximately 79 percent of customers reporting that the tabletop device improved their experience in the restaurant. Most importantly, from a behavioral standpoint over 80 percent of the customers who used the device reported that they would return to the restaurant (see Table 1 ). The interaction effects presented in Figure 1 and Figure 2 confirm a strong connection between Likeability and Return Intent highlighting the connection between customers' affect toward technology and repurchase or reuse intentions (Vinkatesh, et al., 2012) . These findings extend the existing research on technology in service episodes by measuring elements of consumer behavior specifically connected to the use of customer-facing technology, actual purchasing behavior (i.e., a POS transaction), and return Our findings build on the existing research on self-service technology and order to payment systems by measuring and explicating elements of consumer behavior specifically connected to the use of an added layer of customer-facing technology (cf. Collier and Kimes 2013; Dia and Salam 2014; Tan, Benbasat, and Cenfetelli 2013) . It is important to note that this technology does not replace the need for a server in the restaurants; the technology increases the potential of the customer to further participate in the co-creation of the service experience and offers those who are willing to use the devices another dimension to their service experience. This is an important distinction from previous studies of this type.
What we found was that while the large majority of customers found the tabletop devices to be a useful addition to the service experience, slightly more than 20 percent did not. This group of customers should not be ignored; our findings provide some insight into how to deal with customers who are less keen on the using the technology. First, in full service restaurant settings (or any service-based setting for that matter) operators need to be sure that their espoused service standards remain in force as noted in the service process (Susskind, et al. 2003) .
That requires service staff to determine, in each and every service transaction, exactly to what extent their customers are interested in using the layer of technology and offering them support to use it effectively.
From our studies it was clear that the customers who reported they did not like the tabletop device, either for reasons of affect or due to some element of functionality, should be given the option to not use the technology or to discontinue its use at any point in the service episode before any negative affect begins to take its toll. This will require operators to train their staff to monitor each customer transaction to ensure that the customers get the service they expect, regardless of their involvement with the technology. While our data shows that a minority of users did not like the tabletop technology, it is important to also recognize that a learning curve may take place over time with the adoption of the technology (Heidenreich, Wittkowski, Handrich, and Falk 2014; Heidenreich and Handrich 2015) . Wang, Harris, and Patterson (2013) found that over time, customers will get familiar with customer-facing technology, learn how to use it, see the benefits from it, and become satisfied with it. Once satisfied with the technology they will use it regularly (habitually). A similar example of this adoption phenomenon in practice comes from the airline industry. About 15 years ago airlines started to introduce self-check-in kiosks at airports. When they rolled out these systems, they had staff standing by to assist passengers and walk them through the process of self-check-in.
This extra attention, early on, helped build self-efficacy of the passengers, which then led to satisfaction, which then led to habit (much like what Wang, et al. 2013 demonstrate) . Just as you would train service providers to identify customers who are not comfortable using the technology as noted above, it is also useful to offer extra support to customers to ensure you do not lose users or potential users for the wrong reasons. Remember at airports today you can still buy a ticket at the counter and check in without using any self-service technology; however, in two recent studies of global travelers, fifty percent of passengers reported that they desired more self-service options (beyond just checking in) and seventy three percent of customers reported that they would be more likely to choose a service provider who offered them greater control over their travel through self-service technologies (Koronowski 2011). These recent findings highlight the differences between service content (what is available) and service delivery (how you receive it) (Scherer, Wunderlich and Wangenheim 2015; Tan et al. 2013 ).
Theoretical Implications
Through our two studies we were able to add to the theory in the area of self-service technology use and adoption in three main ways. reported that the addition of the tabletop technology changed or modified their service experience by adding convenience, saving time, offering a sense of security, and/or making the experience more pleasurable and enjoyable. These positive reactions highlighted changes or shifts in customers' expected service scripts and the roles that they play along with their servers in co-creating a service experience; that is customers willingly accepted modifications to existing scripts and roles. Conversely, in some cases customers reported that they missed the traditional interaction with servers, did not like having to order and pay for elements of their meal, and found the technology interfered with their service experience. All of these reported negative reactions represent a violation of the expected/traditional scripts and roles on which customers rely and a rejection of the script and role changes introduced through the technology (Heidenreich et al., 2014; Heidenreich and Handrich 2015) .
Lastly, consistent with accepting or rejecting script and role changes, we also found that all of the elements from UTAUT2 emerged through our two studies (except for age and sex which we could not measure in this study). Through the customers' positive and negative openended responses we were able to confirm the presence of the elements of performance expectancy, effort expectancy, facilitating conditions, social influence, price-value relationship, hedonic motivation, and experience and habit. These findings highlight how existing theory can be applied to a new context and capture elements that were (and were not) congruent with customers' perceptions; representing an import step in the theory development process.
Limitations, Suggestions for Future Research, and Conclusion
While this study offers insights into how an added layer of technology affects the service dynamic, it comes with a few limitations. First, these two studies were conducted using 20 units from a single multiunit restaurant company. The size of both samples was large enough to provide confidence in any statistical conclusions we draw here, but the generalizability of these findings is limited. Full-service restaurants represent a common type of service organization in our economy, but differ from other types of service-based organizations. Future research should look at how customer-facing technology and increased customer participation in service experiences in other restaurant companies and other service-based businesses is connected to desirable outcomes for the customer, the employees, and the business as a whole. Second, due the nature of the secondary data we examined, there were several variables we would have liked to measure, but could not. Specifically, we would have been interested in looking at customers' socio-demographics, customers' evaluation of other parts of the restaurant experience, such as the food, service delivery, ambiance, and servers' reactions to the technology, the customer experience, and their work as servicer providers. Lastly, the questions asked of the customers were not created by us (the researchers), therefore several of the questions were not asked in an ideal fashion for academic research. For example, the questions on return intentions and effect on experience were asked in a binary fashion; we could have captured more variance using scalebased measurement with these variables instead. These additional pieces of information and improvements to the data collection process will likely add richness to the interpretation of the findings we present here and further expand our understanding of the influence of self-service technology on the customer experience.
In conclusion, as customer participation in service experiences and the related use of technology becomes more prevalent in service-based experiences, business owners, their staff and their customers should continue to learn more about how technology can be used to add value to service experiences. 
